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PURPOSE 

This proeaiure provides guidance for the final status sury of surf'aces a d  structures 
dunng decomrnissiontng, to demnstrate that resrdiiai radroactwe matmal satsfics 
unrestricted release cnterla. 

SCOPE 
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3 4 Procedure User 

Read understand and comply with all requirements in this procedure 

4 REQUIREMENTS 

4 1 Radiological Survey Requirements 

1 Final Status Survey (FSS) measurements wll be conducted in accordance wth 
survey instructions provided in survey packages, which will be developed by 
Radiological Engineenng 

2 Survey packages wll be prepared pnor to beginning the FSS 

3 The measurements will be obtained by conducting surveys using approved 
methods and techniques such as surface scam surveys, total surface activity 
surveys removable surface activity surveys, and surface media samples ( i f  
required) 

4 2 Use of Background Radiologcal Surveys 

1 The Local Area Background (LAB) is the background counts seen by a detector 
that has a shield placed over the probe A % inch slab of plywood, cardboard, or 
other thin matenal is normally suficient shielding for alpha emitters A 
plexiglass sheld (or equivalent) may be requued for beta-gamma emitters The 
detector face may also be turned away from the surface of  interest to assess the 
local area alpha background If a significant gamma emitter exists, the probe 
shield matenal mll need to be assessed for use I f  matenal other than plywood is 
used it should have a nominal density sufficient to h e l d  out any contaminants of 
concern Specific shielding technique w11 be documented in the Survey Package 
instructions 

LAB values should be obtained at each “total surface acuvity measurement” 
location just immediately before or after obtaining the actual total surface activity 

3) or equivalent 

cv - 
“ 0 2  
‘0 

I ” I measurement, then recorded on Total Surface Activity Data Sheet (see Appendix 
V 

3 When measurements are taken on a matenal proven according to PRO-480-RSP- 
16 06, Radiological Background Determination to contain naturally occumng 
radioactive matenal (NORM) a matenal background subtraction may be used If 
matenal background subtraction values are not available or a Radiological 
Eng~neenng evaluation determines that matenal background values are not 
necessary then a conservative matenal background value of imo may be used 

4 Matenal background (if applicable) wll be determined according to PR0-480- 
RSP-16 06, Radiological Background Determination 

5 
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5 2 Definitions 

Background Radiation - Naturally occurring radiation which may indude cosmic 
terrestnal (radiation from the naturally radioactive elements) and man-made radiation 
from nuclear fallout 

Background Value - A numencal value statistically evaluated and expressed in the 
appropnate unit of measurement, defining the background radiation 

Classification - The act or result of separating areas or survey units into one of three 
designated classes Class 1 area an area that is projected to require a Class 1 final status 
swey,  Class 2 area an area that is projected to require a Class 2 final status survey, 
Class 3 area an area that is projected to require a Class 3 final status survey 

Class 1 Survey Unit - Areas that have, or had pnor to remediation a potential for 
radioachve contamination (based on site operating history) or known contamination 
(based on prewous radiological surveys) 

Class 2 Survey Unit - An area that has, or had pnor to remediation, a potential for 
radioactive contaminabon or known contamination, but are not expected to exceed the 
DCGL, 

Class 3 Survey Unit - Any impacted areas that are not expected to contam any residual 
radioactivity, or are expected to contam levels of radioactivity at a smail fhction of the 
DCGL,, based on site operanng history and previous radiological surveys 

DCGL (Derwed Concentnbon Guideline Leven - A derived, radionuclide-specific 
actlwty concentration wthin a survey utut corresponding to the release cntenon 

Direct Measurement (Total Surface Actrvity Measurement) - A radiological survey 
measurement performed by holding a detector on or close to the media being surveyed 

Final Survey - Measurements and sampling to venfy the radiological conditions of a site, 
followng completion of decommissioning activities and in preparation for unrestncted 
release 

Impacted Area - Areas that have some potential for containing contaminated material 

Non-Impacted Area - Areas where there is no reasonable possibility (extremely low 
probability) of residual contamination Non-impacted areas are typicilly located off-site 
and may be used as background references areas 

Removable Acbvity - Surface achvity that can be removed and collected for 
measurement by wpmg the surface with moderate pressure Also referred to as 
Removable Contamination, or Smearable Contamination 
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Removable b w e y  - Colkmng smears tbr remwnble !a&Ettce activrty smerrrs arc 
obtained by w p n g  an of approxMwtety rooCm’, rrsmg 8 dry filter papert while 
applying mtkratte prersam A 47-mm drsrnd~r *-kqtpcdiy usai A smear for 
removable ~ntamuurtton I t y p t d l y  obtaincui attach Icmttatr ofdwcct srnface mtvtty 
measureiuenf (should be taken a f k  the dmctattltiroe t k u r m a @  

n i 



PRE-DEMOLtTION (FINAL SI ATUS) PRO-476-RSP- 16 02 
RADIOLOGICAL SURVEYS OF REVISION 1 
SURFACES AND STRUCTURES ( O Y I  5/02) PPGE 9 

0 Generally surveys are pcrformed in the order of surface scan total surface 
activity survey followed by removable surface activity survey If the sequence of 
the total survey and the removable survey gets reversed, (I e smears samples are 
collected pnor to total surface activity measurements), the total surface 
measurement should not be collected at the precise location of the removable 

e4 surface actiwty measurement - 
'0 

c, Paint, self-adhesive labels, or other marking may shield alpha and beta 
contamination Apply marking matenals spanngly, and do not collect survey 
measurements directly on the marlung 

" O I  H 

0 When final status survey operations are interrupted pnor to completion (e g , due 
to breaks, shift change, end of workday, etc ), positively identifj. stopping points 
to ensure the correct restart location and complete coverage of the required survey 
unit 

0 Instrument-specific requmments (scan rate, count time etc ) may differ from 
those prowded in this procedure For these cases, the requirements delineated in 
the survey package take precedence over this procedure 

7 PREREQUISITE ACTIONS 

Procedure User 

[l] Ensure that the followng a c t ~ i t ~ e s  are performed pnor to suweylng 
Decommissiomng activibes, (I e ,  stnp-out and removal) wth the potential to 
contarmnate the survey wt subsequent to final status sun ey are complete 
Isolation Controls are in place 

0 Survey personnel have been trained in the use of  instrumentation and survey 
procedures pnor to the collection o f  final survey data 

0 The survey package has been approved for implementation, including survey 
instructions regarding the location, number, and types of survey measurements 
required 
Rewew the ardactivity-specific job hazard analysis (JHA) to identify and 
obtam any tools personnel protective equipment (PPE) or equipment require 
to control the anticipated hazards 
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NOTE The scan minimum detectable concentration (MIX) must be equal to or less 
than the Derived Concentration Guideline Level Elevated Measurement 
Comparison (DCLGEMC, or applicable aciion level (refer to survey 
package) 

[2] Utilize the flowcharts locations (refer to Appendix 2, pagel) provided to flag and 
investigate elevated measurements 

191 

[IO] 

[I I ]  

[ 12 J 

Record any pertinent information needed to interpret the survev results 

Record name signature and employee number of individual(s) performing the 
survey on the Survey Signature Sheet (scc Appendix 4) 

Once all survey results have been recorded, maintain all surve) forms in survey 
package 

Submit the completed survey package to the RCITS for review 

8 2 Surface Scanning Requirements 

RCT 

N - 
0 -4 

2 
!z 

[ 11 Obtain the approved survey package, amplifjing instrucbons, survey maps 
flowcharts, and other necessary dormation (such as applicable safety 
requirements) to perform surveys 
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[21 Place swipes into envelope or othcr containers to prevent cross-contamination 
whilc awaiiing analysi5 

131 Analyze swipes using an approved Tennelec instrument or equlvalent 

[A] IF analyzed manually (I e ,  SAC-4, BC-4 L-2929/43-10-l), 
THEN record the required mstrument data on Instrument Data Sheet (see 
Appendix 5) and survey results on Removable Activity Data Sheet (see 
Appendix 6 )  

NOTE Computer generated forms contain all the same information as 
Appendm 6 

[B J IF analyzed by a Tennelec, 
THEN attach computer-generated reports to the survey package 

(41 Complete and sign Survey Signature Sheet (see Appendix 4) 

[5] Forward the survey package to the RCT Technical Supervisor for review 

Investization Surveys 

NOTE Survey puckage instructions and the flowcharts (refir to Appendu 2 page 2) 
provide guidance and direction in the performance of Investigation Surveys 

Venfy the elevated measurement by taking a second TSA measmment In the 
exact same location and record results on the Scan Surveyflnvestigation 
Documentation Form (Appendix 7) and the instrument idormation on the 
Instrument Data Sheet (Appendix 5) If the second TSA measurement IS less than 
100 d p d l 0 0  an2, the Investigatmn is complete Record the second TSA 
measurement on the Survey Package Scan and Investigation form 

Select one or both of the following investigation methods 

[A] Determine I f  the elevated reading(s) dare due to DOE added matenal 

NOTE Po210 a radon daughter product may accumulate on oxidized metal 
surfaces under where ram water accumuhtes and evuprates 

1) The location(s) :n question should be sealed and allowed to decay and 
then remeasured for TSA Radiological Engineenng IS contacted for 
specific tnstrucuons 
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In  process 
Appendix 3 Total Surface 
Activity Data Sheet or 
equivalent 

Sheet or equivalent 
Appendix 5 Instrument Data 
Sheet, or equivalent 
Appendix 6, Removable 
Activity Data Sheet, or 
equivalent 
Appendix 7,  Scan 
SurveyAnvestigation 
Documentation Form, or 
equivalent and other 
documentation as identified in 

the procedure that make-up the 
Survey Package 

Completed 
Same as forms as identified 
above 

Appendix 4 Survey Signature 

10 RECORDS PROCESSING 1INSTRUCTIONS 
The following documents arc handled or initiated during performance o f  the activities 
descnbed in this procedure 

In process 
QA Record 
@Jon WIPP) 

I Record Identification 

Responsible Manager 
implements a reasonable 
level of protection for in- 

process QA records to 
prevent loss or degradation 
Records are stored in 

standard office filing 

Responsible Manager 
implements a reasonable 
level of protection for QA 
records to prevent loss or 
degradatmn in conjunction 
with Site Records 
Management organization to 
assure reasonable level of 
controls are being 
implemented 

When inactive as defined in 

LV4I -RM-001, Records 
Management Manual 
transfer to Site Records 
Management for archiving in 
accordance with 1 -V4 1 -RM- 
001 

Completed 
QA Record 

(Non- WI PP) 

‘stems 

Continued prescribed 
processing of documents 
Upon completion of 
processing, approval and 
authentication records are 
transmitted to appropriate 
Records Center (e g , Project 
Records) in accordance with 

Management Manual 
I-V41-RM-001 Records 

11 REFERENCES 

The followng documents are either directly referenced or used in the development o f  this 
procedure 

DOE Order 5400 5 - Radiation Protection o f  the Public and the Environment 

MAN-I 02-SRCM Rocky Flats Environment Technology Site Radiological Control 
Manual 

MAN-I27-PDSP, Pre-Demolition Survey Plan (also refemed to as Site PDSP) 
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300 

(dpmllk cm2) 

100 

APPENDIX 1 

Th Natural Sr 90 I 126 I 131 Ra 223 Ra 224 
U232 Th232 

U-Natural U 235 U 238 and rssociated decay 
produds. alpha eminecs 

modes other than alpha emission or spontaneous 

Subsurface E! 

Bctaqpmma emitters (radionuclidcs with decay 

fision) except Sr 90 and others noted above 7/ 
Tntium (applicable to surfacc and 

Page I of I 

SURFACE CONTAMINATION GUIDELINES (DCGLs) 

I OCGLw 1 otal DCGL~MC Total 
Radionuclidcs 2! Average 3/ 4/ Maximum !!! 2 Removable s/ 

lo00 3000 200 

5000  I5 OOO lo00 

5000  IS OOO 1 0 0 0  

Not Applicable Not Applicable IO Mu) 

II As used in this table dpm (disintegration per minute) means the rate of e m i s m  by radioactive material as detenntned by 
correcting the counts per minute measured by an appropriate detector for background eficicncy and geometric factors 
associated with the instrumentation 

2/ Where surface contamination by both alpha and beta gamma emitting radionuclides exists. the limits established for alpha and 
beta gamma radionuclides should apply independently 

3/ h4casuranents of average contamination should not be averaged over an area of more than I m2 For objects of less surfhcc 
area, the average should be derived for each such object 

41 The average and maximum dose rates associated with surface contamination. resulting from beta-gamma miners should not 
excecd 0 2 mradh and I 0 mradlh respectivety af I cm 

YThe maximum contamination kvel applies to an area of not more than 100 cm2 DOE 5400 5 Chg 1 IV 7 

6/ The amount of removable matcnal per 100 cm2 of surface area should be determined by wiping an area of that SIZC with dry 
filter or soft absorbent paper applying moderate pressure, and measuring the amount of radioactive material on thc wiptng with 
an appropnate instrument ofknown ef~cmcy wh~n nmova~e contantination on ~ b j e a ~  ofsUrfaee mra k s ~  IIWI 100 cm2 is 
determined, the activity per unit area should be based on the actual area and the entire surface should be wiped It is not 
ncassary to UK wiping techniques to mcasucc removable contamination levels if direct scan surveys idiccllc that the toto) 
residual surface contamination levels are within the limits for removable contaminatw 

71 This category of radionuclides includes mixed fission products including the Sr 90 which is present in them It docs not apply 
to Sr 90 which has been separated from the other fission products or mixtures whm the Sr 90 has been ennchcd 

81 Pmperty recently exposed or decontaminated should have measurements (swipes) at regular time intervals to ensure that thm 
is not a build up of contamination over time Bccaux mtium typically penetrates marctlal it contacts the surface guidelines for 
baa gamma emitters are not appltcable to tritium The DOE has reviewed the analysis conducted by the DOE Tritium surface 
Contamination Limit Committee ( Recommended Tntium Surface Contamination Reltax Guides, February 199 I ), and has 
assessed potential doses associated with the nlcasc of property containing midual tntium The DOE recommends chc use of the 
stated guideline as an inkrim value for removable tntium Measurements demonstrating compliance o f  the removable fraction of 
tntium on surfaces with this guideline are acceptable to ensure that non removable fractions and residual tritium in mass will not 
cause exposures tha a c e d  DOE dose limits and constraints 
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APPENDIX 2 
Page 2 of 3 

Investigation Method with DP6 
(Alpha) 

I I Venlj TSAslOO dpd100 an’ by taking second 90 scmnd TSA 

---- ly= 

measurements 
within the 
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APPENDIX 3 
Page 1 of 1 

TOTAL SURFACE ACTIVITY DATA SHEET 

Total Sudace Acbvity Data Sheet 

COUNT TIME = (=I 

- Note QC measurements arc to be collccred with a diffemt Irnrurnent than the origlnal s w c y  Mark the 
the "Sample Location column 

location number in 

1 
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APPENDIX 5 
Page 1 of 1 

INSTRUMENT DATA SHEET 

Survey Area I Survey Unit I Building 
Survev AredUn it Description 

I INSTRUMENT DATA SHEET I 

Total Surface Activity Instrument Data 
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APPENDIX 7 
Page 1 of 1 

SCAN SURVEY/INVESTIGATION DOCUMENTATION FORM 

Survey Area 1 Survey Unit 1 Building 
Survey Arednit  Description 

SCAN SURVEYAWESTIGATION DOCUMENTATION FORM 

NE Ekctra Beta I NE Ekctra Alpha 

NOTE Refer to the Instrument Data Sheet and Survey Signature Sheet for instrumentation surveyor & approval 
information 

ResulWComments 

1 


